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Contents
• About the back
• Rehabilitation – It’s not that easy
• Developing strong backs
Outcomes
• Explain how the back is compromised by both passive and active 
duties
• Compare the active, passive and control systems that allow the lower 
back to transfer load
• Construct programs to optimizing the physical conditioning and 
reconditioning of the lower back in tactical personnel 
About the Back
• Punjabi’s Concept of Back Stability
• The passive system (Skeletal system)
• The active system (Muscular system)
• The control system (Neural system)
Active system
Control System
Passive system
Neutral Zone
Panjabi MM. The stabilizing system of the spine. Part 1, function, dysfunction and enhancement. Journal of Spinal Disorders 1992; 5 (4): 383-9.
• Basic Anatomy – The Spinal Column
Segmented to allow 
movement
Restriction of motion at ANY level of the spine 
will increase the range requirement of the joints 
above and below
The Passive System
The Thoracic Vertebrae
• Limited F/E
• Limited Rot
The Lumbar Vertebrae
• Good F/E
• Limited Rot
The Cervical Vertebrae
• Moderate F/E
• Good Rot
• Basic Anatomy – The Spinal Column
The Passive System
Nordin, M., & Frankel, V. H. (Eds.). 
(2001). Basic biomechanics of the 
musculoskeletal system. Lippincott 
Williams & Wilkins. Fig. 10-7
• Basic Anatomy – The Spinal Column
The Passive System
Nachemson, A(1975). Towards a better 
understanding of back pain. A review of the 
mechanics of the lumbar disc. Rheumatol 
Rehabil, 14, 129.
• Basic Anatomy – The Spinal Column
The Passive System
• Basic Anatomy – The Spinal Column
The Passive System
• Basic Anatomy – Rectus Abdominus (RA)
Upper ¾ enclosed by 
a sheath formed 
from the 
aponeurosis of the 
Obliques and TA
IO divides into 2
• Anterior sheath blends 
with EO to pass in front
• Posterior sheath with TA 
to pass behind
• All join again at the 
Linea Alba
The Active System 
Williams, P. L. (Ed.). (1995). Gray’s anatomy (Vol. 58). New York: Churchill Livingstone 
• Basic Anatomy – External Oblique (EO)
8 Fleshy digitations 
from the lower 8 
ribs–
• 5 superior are 
received between 
corresponding 
Serratus Anterior 
and 
• 3 lower from the 
lats dorsi
Internal surface connects with the IO
Mid and Upper 
fibre's spread into 
an aponeuroses 
which connects 
left and right but 
also to the lower 
Pec Major 
The Active System 
Williams, P. L. (Ed.). (1995). Gray’s anatomy (Vol. 58). New York: Churchill Livingstone 
Attachments into the 
LDF and Iliac crest
Attachments into 
the Linea Alba
Inserts conjointly 
with TrA into 
pubis and 
pectineal line
• Basic Anatomy – Internal Oblique (IO)
The Active System 
Williams, P. L. (Ed.). (1995). Gray’s anatomy (Vol. 58). New York: Churchill Livingstone 
• O – Crest of the ilium, lower six costals – Interdigitates with 
the diaphragm & through a broad aponeurosis to the Lx 
processes
• Fibres insert together in a conjoined tendon with the IO into 
the crest of the pubis and pectineal line (purple)
Vertabral aponeuroses of the TrA divides into three layers
-Between anterior and middle layer = QL
- Between Mid and Post – ES
- Posterior lamella of this aponeurosis also receives the IO 
attachment and Lat Dorsi forming the Lx Fascia
• Basic Anatomy – Transverse Abdominals (TA)
The Active System 
Williams, P. L. (Ed.). (1995). Gray’s anatomy (Vol. 58). New York: Churchill Livingstone 
• Myofascial slings and force transfer
The Active System 
Myers, T. W. (2009). Anatomy 
trains: myofascial meridians 
for manual and movement 
therapists. Elsevier Health 
Sciences.
• Myofascial slings and force transfer
The Active System 
Myers, T. W. (2009). Anatomy 
trains: myofascial meridians 
for manual and movement 
therapists. Elsevier Health 
Sciences.
https://anytimeyoga.files.wordpress.com/2012/09/gra
y430.png
• Myofascial slings and force 
transfer 
The Active System 
Chaudhry, H., Schleip, R., Ji, Z., Bukiet, B., Maney, M., & Findley, T. (2008). Three-
dimensional mathematical model for deformation of human fasciae in manual 
therapy. The Journal of the American Osteopathic Association, 108(8), 379-390.
The Control System 
• Central nervous system
– Activation which can be slowed by fatigue
– Inhibition from pain
– Faulty motor patterns
– Faulty Joint Position Sense
Panjabi MM. The stabilizing system of the spine. Part 1, function, dysfunction and enhancement. Journal of Spinal Disorders 1992; 5 (4): 383-9.
Control System
Passive System Active System
System Integration
Rehabilitation – It’s not that easy
Control System
Passive System Active System
System Integration
• Active System Dysfunction – Active System Dysfunction
• Muscle weakness 
• Typically load (acute or chronic) is too much
• E.g. load carriage
System Integration
• Active System Dysfunction – Active System Dysfunction
• Muscle weakness 
• Relative weakness
• E.g. Weaker than opposing muscles
• Lower Cross Syndromes
System Integration
• Active System Dysfunction – Active System Dysfunction
• Muscle weakness 
• Previous injury
• E.g. Incomplete recovery
• Re-injure weakened structure
• E.g. Load carriage (Orr, et al., 2016)
Orr, R. M., Coyle, J., Johnston, V., & Pope, R. 
(2016). Self-reported load carriage injuries of 
military soldiers. International journal of injury 
control and safety promotion, Fig 1, pg 4
System Integration
• Active System Dysfunction – Active System Dysfunction
Control System
Passive System Active System
• Injury to the active system
 Weakness – Absolute or Relative
 Previous injury
Excessive Load
- Muscle damage
- Tendon damage
System Integration
• Active System Dysfunction – Active System Dysfunction
Control System
Passive System Active System
• Injury to the active system
 Previous passive system injury
 Hypo/hypermobile joints
Excessive Load
- Muscle damage
- Tendon damage
Lax ligaments
Hypo-Hypermobile joints
System Integration
• Passive System Dysfunction - Active System Dysfunction
Control System
Passive System Active System
• Injury to the active system
 Previous injury and pain inhibition
 Faulty timing / motor patterns
 Fatigue
Excessive Load
- Muscle damage
- Tendon damage
Inhibition (Decreased / delayed muscle activation) 
Faulty motor patterns
Fatigue
System Integration
• Control System Dysfunction - Active System Dysfunction
• Faulty motor control
• Incorrect movement pattern 
• Incorrect muscle activation
• E.g. Glutes vs hamstrings / TFL vs HF
System Integration
• Control System Dysfunction – Active System Dysfunction
• Faulty motor control
• Incorrect movement pattern 
• Incorrect muscle activation
• E.g. Glutes vs hamstrings / TFL vs HF
• Incorrect timing
• Research by Jull et al., (1999) 
suggests that the problem is not one 
of strength or endurance but of 
motor control
System Integration
• Control System Dysfunction – Active System Dysfunction
Jull, G., Hodges, P., Hides, J., & Panjabi, M. M. (1999). Therapeutic exercise for 
spinal segmental stabilization in low back pain: scientific basis and clinical 
approach (pp. 61-76). Edinburgh: Churchill Livingstone
System Integration
• So what?
• Member comes in post back pain
• You give them core strengthening…but what if….
• Poor motor timing (abdominals firing late)
• Poor motor pattern (caused by poor technique)
• Poor muscle activation (Gluteals not firing)
• Faulty JPS (think they are in the right position)
• Joint dysfunction (loss of joint ROM)
• …means that you cant just give an exercise (e.g. core for lower back) and 
hope for the best…
System Integration
• So what?
How do you protect the back ?
• TA, MF, PF – Physioworks
• TA, MF, PF, Diaphragm – CORE Restore Physiotherapy
• RA, TA, Obliques – Core Assessment and Training (Human 
Kinetics)
https://en.wikipedia.org/wiki/Core_%28anatomy%29
• Major muscles included are the pelvic floor muscles, transversus 
abdominis, multifidus, internal and external obliques, rectus 
abdominis, erector spinae (sacrospinalis) especially the longissimus 
thoracis, and the diaphragm. The lumbar muscles, quadratus 
Lumborum (deep portion), deep rotators, as well as cervical muscles, 
rectus capitus anterior and lateralis, longus coli may also be 
considered members of the core group.[2]
• Minor core muscles include the latissimus dorsi, gluteus maximus, 
and trapezius.
https://en.wikipedia.org/wiki/Core_(anatomy)
https://en.wikipedia.org/wiki/Core_%28anatomy%29
• The core is used to stabilize the thorax and the pelvis during dynamic 
movement 
• …. and it also provides internal pressure to expel substances (vomit, 
feces, carbon-laden air, etc.).


How do you protect the back ?
• Train movement
• Transfer force
How do you protect the back ?
• Train movement
• Transfer force
• Train large movement patterns with a focus on timing
How do you protect the back ?
Segmental Summation of Velocity
• Optimal coordinated sequence of movement that allows for optimal velocity development
• Each segment begins to move the instant the previous segment begins to slow down
How do you protect the back ?
Elliott, B.C. Biomechanics in 
Sport in eds. Pyke,  FS. Better 
Coaching,  Australian Sports 
Commission, Figure 7-13, 
p.107
• Train movement
• Transfer force
• Train large movement patterns with a focus on timing
• For rehab Isolate then Integrate
How do you protect the back ?
• Train movement
• Transfer force
• Train large movement patterns with a focus on timing
• For rehab Isolate then Integrate
• Train many movements to build redundancy
How do you protect the back ?


• Abdominal Muscle Recruitment
Urquhart, D. M., Hodges, P.W. & Story, I. H. (2004). Postural activity 
of the abdominal muscles varies between regions of these muscles 
and between body position. Gait & Posture, 22(2005), 295-301
The Active System 
• Consider the other ‘passive duty’ loads imparted on the back and 
their downstream impacts
• Following injury (and even prehabilitation) cause - effect - cause - effect
• Consider load ‘holiday’ periods or create deload periods
• Train quality movement
• Transfer force
• Train large movement patterns with a focus on timing
• Train many movements to build redundancy
So how do you protect the back ?
• Continue the discussion 
• Out the exhibit hall and hard left
Chalk Talk
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